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I. Prof. Michael Weiss, declare, based on his personal knowledge, the following: 

1. That I am one of the inventors of U.S. Patent Appl. Ser. No. 10/28/2003 titled, 
"Method of Treating Extreme Physical or Mental Stress Using L-Theanine to Obtain 
Accelerated Regeneration", and am familiar with the contents of the application and the claims. 

2. That I am a professor at the University of Paderborn, Paderborn, 
Germany. 

3. That there is an Institute for Sports Medicine at the University of 
Paderborn. 

4. That in conjunction with and under the sponsorship of the ISME GmbH, 
Moerfelden-Walldorf, Germany, l and my colleagues at the University of Paderborn 
designed and carried out a clinical study to determine the effects of L-Theanine on 
the recovery and regeneration of persons subjected to extreme physical stressing 
at the Institute for Sports Medicine at the University of Paderborn. 

5. That the study noted in para 4 was carried out under my supervision and 
control on behalf of myself and my co-inventors, and completed no later than 
December, 2000. 

6. That the clinical design and clinical methods, the participants in the 
clinical study and the clinical results and data of the study including 35 tables and 
15 figures are detailed in a FINAL REPORT ABOUT THE SCIENTIFIC STUDY ON 
L-THEANINE CONTAINING DRINKS WITH REGARD ON RELAXATION AND 
REGENERATION AFTER PHYSICAL STRESS AS MEASURED BY 
ELECTROENCEPHALOGRAPHY, SKIN CONDUCTANCE AND STRESS 
HORMONES, copy attached, of which I am the principal author and editor and was 
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directly responsible for, supervised and determined its content. 

7. That, as described in the FINAL REPORT, 15 subjects (students) were initially 
in the study, but one dropped out. The sample size of the study was resolved to fourteen 
(14) test subjects. The remaining 14 subjects were tested while connected for 
electroencephalography (EEG) recordings, skin conductance measurements, periodic blood 
tests and urine tests, heart-rate measurements, and blood pressure measurements. As a first 
step, they were then exercised to near physical functional capacity. As a second step, they 
were then given beverages to drink that contained one of a placebo, 50 mg of L-theanine, and 
200 mg of L-theanine, as a third step, they were then made to lie down to regenerate, and as a 
fourth step, measurements were taken at specific time periods and recorded during their 
recovery and regeneration to a rested or relaxed condition or state. 

8. That to achieve the state of extreme physical stress in the first step, an ergometer 
(i.e. a stationary bicycle) was used. The subjects exercised with an increasing load 
(stressing) over sixteen (16) minutes until nearly reaching exhaustion. After the subjects 
stopped riding the stationary bicycles, in step two they were given a drink containing one of a 
placebo, 50 mg of L-theanine, or 200 mg of L-theanine, as noted above, and their recovery and 
regeneration was then monitored in steps three and four for the parameters noted above, at 
specific time intervals as shown in Fig. 1 of the Report, designated as M1 - Start of monitoring 
(extreme physical stress) within 1 minute of conclusion of stressing; M2 - 30 minutes after M1 
(a transition period between extreme physical stress and drowsiness ); M3 - 45 minutes after 
M1 (drowsiness period); M4 - 60 minutes after M1 (a transition period between drowsiness and 
regeneration; and M5 - 120 minutes after M1 corresponding to end of regeneration, see further 
details in the Report. The time interval designations M1 to M5 are shown in the patent 
application, as noted above, with correlation to graphic portrayals reflecting the condition of the 
brain at the respective time intervals. 

9. That the effect of the exercising at near physical functional capacity was evidenced 
by an increase in heart rate. The near-maximum exercise produced a stress reaction in the 
subjects, which was determined as being severe after examining their blood chemistry. Blood 
samples were taken immediately after the exercise. The examined blood showed an 
increase in the numbers of leukocytes, blood glucose, catecholamine, and serotonin. 
Samples were also taken at M2 and M3, 44 minutes and 59 minutes after exercise, and 
showed elevated concentrations of prolactin and cortisole. 

10. That the subjects taking the placebo evidenced a full recovery and regeneration of 
all blood values and reached a relaxed and rested condition and state in about two (2) hours. 
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1 1 . That the subjects taking drinks containing L-theanine evidenced an accelerated full 
recovery and regeneration of all blood values and reached a relaxed and rested condition and 
state in about thirty (30) minutes. 

12. That in addition to the foregoing: 

a) no statistically significant difference in levels were observed of epinephrine, 
norepinephrine, dopamine, and serotonin; 

b) a difference in hormone levels of prolactin and hematocrit were observed in 
subjects drinking L-theanine; 

c) a difference in EEG results was observed in subjects treated with L-theanine, 
but the difference was not general, but localized in areas of the brain and only at specific 
frequencies; 

d) no change in electrosympathography was observed in patients consuming L- 
theanine containing drinks; 

e) L-theanine seemed not to influence receptor adaptation or regulation based on 
measuring CyclicAMP; and 

f) no difference in urine samples was observed from measurements of metabolites 
like creatine in subjects treated with L-theanine, 

13. That based on the clinical data collected and analyzed, as shown and reported in 
the Report noted above, L-theanine did not influence the regulating function of central-nervous 
system hormones or the excretion of their metabolites, nor did it influence brain activity in a 
serious manner (although changes in some alpha and beta waves were observed, which 
is compatible with prior studies regarding L-theanine and relaxation). Despite the 
absence in change in central-nervous system hormone levels, the levels of prolactin (which 
have been shown in the known prior art to be controlled by those hormone levels) was 
affected. This led to the conclusion that regeneration and recovery from extreme physical 
stressing was due to a coupling between the central nervous system and the peripheral 
endocrine system influenced by L-theanine. 

14. That acceleration in recovery and regeneration after extreme physical stress to 
about 30 minutes was due to heightened serum prolactin levels, as well as correlations 
between EEG-para meters and peripheral hormone concentrations resulting from the ingestion 
or consuming of 50 mg to 200 mg of L-theanine with indications that L-theanine influences the 
coupling between central nervous controls and peripheral controls, see Report. 
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15. That based on the activity performed and the clinical data collected during the study 
noted above and reported in the Report titled, "Final Report about the Scientific Study on 
L-theanine Containing Drinks with Regard on Relaxation and Regeneration after 
Physical Stress as Measured by Electroencephalography, Skin Conductance, and Stress 
Hormones." noted in para 6 above, the invention as described in the patent application noted in 
para 1 above, and now claimed, was not only actually reduced to practice, but the utility and 
efficacy of the invention was established. 

16. That further, the activity performed and the clinical data collected during the study 
and contained in the Report evidence and corroborate the actual reduction to practice and the 
utility and efficacy of the invention regarding accomplishment of its intended purpose, namely, 
to accelerate recovery and regeneration of a human experiencing extreme physical stressing to 
a relaxed and rested condition and state. 

17. That still further, the activity performed and the clinical data collected during the 
study, evidence, prove and demonstrate the novelty and unobviousness of the claimed method 
for accelerating recovery of humans experiencing extreme physical stress to near functional 
capacity comprising feeding a human experiencing extreme physical stress near physical 
functional capacity 50mg to 200 mg of L-theanine mixed in a foodstuff or drink, and resting the 
human, following consumption of the mixed foodstuff or drink, for a period of at least 30 
minutes whereby the recovery and regeneration to a relaxed condition is accelerated. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true, and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 





Prof. Michael Weiss 



dated: 
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From the tip 10 dale literature ii can be derived that L-theanine has no 
pharmacological e fleets like a tranquilizer nor does it act like a ncurotransmiiler 
antagonist. In animal studies if seemed to interact with the pathways of distinct 
ncuroiransmitier systems, i.e. the dopaminergic, seroloninergie and the 
noradrenergic system in (he brain at the pre- and post-rcccptor level 
(cancenlrnlions and release of the transmitters and the norepinephrine 
stimulation of die second messenger c AMP), in human beings if was shown thai 
L-theanine influences the cerebral eicclrophysiiological activation (EEG alpha- 
waves). Dei wed from liierature and published individual observations and since 
dopamine and norepinephrine are pan of the stress system the siudy was based 
on ihe hypothesis that L-theanine has relaxing effects and influences stress 
management and coping. To objectify this at an endocrinological and 
electrophysiological basis we used topographical frequency spectrum 
eiectroeficephatography-measurenicnts ( i:BG-mappmg). skin conductance 
measurements (clectrosympathography, HSG), and determined blood stress 
hormone levels after exercise stress under standardized conditions as well ns the 
basal and stimulated cAMP production of blood mononuclear lymphocytes 
(MNL) taken in the regeneration phase alter stress. Byeiele ergometei 1 tests were 
used as a reliable, very well reproductible and individually adjustable stress 
model. 

St lid v J iosiffi) and methods 

h-ohtimk: The study staffed with \vl5 nunsmoking mule healthy students of physical 
education who were accustomed to heavy physical exercise hut not specially trait-veil in 
enduciincc Sports or weight lifting. They were free of drugs and/or stimuSanEs and gave their 
w ritEcn informed consent. 13 y a pretesi their intcyor chvukiiory adaptation ui exercise ami their 
individual working capacity wn>; dcierminuJ and they w ere (umtHariyed wis.1i the lest 
conditions One lest person dropped out because of illness. For anthropometry and ergometric 
less dnla of die 14 test persons who finished the study see tabic I. Their maxima! performance 
was 357- -47 Wall 4,So ; '-0.fi Watt per ky body mass and their maxima! heart irequcacv 
was I Sh • r -y Son in. 

The /;/v/o.v/ was earned out on the Manic byeiele eryometer like the letf trials in upright 
position, suiriiny at 50 Wall and increasing workload by 50 Wall every 3 minutes until 
exhaustion. The final tew hint was individually standardized as a step test with n equal 
increments between 0 Wall and the step load that could he maintained for 3 min in the pretest. 
Steps I ■ 4 lusted 3 min each and the last step 4 min (total slre«s test erne - I6mim see fie. I 
riehi upper level). 

The test drink* had identic colour and taste but. differed in the laJKanmc content: iLUlbiiam 
1 1 rink j) or 5(J { drink 2 ) or 200 ni g i drink 3 ) of L.theanine in 0,33 I. 

The tests were carried out in intervals of one week in the morniuu at the same mm: ( S.nu 
a.m., S.35 a.m., or 10.20 a.m, for different groups) and the drinks uere given in a randomized 
cross o\er double blind order (list of randomization see table 2), In ibe time between the tests 
the probands should not chance [ho usual activities and the habits of eatin- which are 
protocolled in a diary. The day before each (est no intensive exercise nor excesses in drinking 
or ealiny were allowed and (he probands ensured enough sleeping time. The probands met the 
institute in the posiahsorpiivc phase one hour before die tests and bad a standardized yenmm 
breakfast with 305 keai (bread, butter, jam; 50 g carbohydrates, IS.4 g fat, 7.6 ii protciae), 



mineral wafer and or fruit tea ad libitum but without caffeine or other stimula-nls. After Irony 
an indwelling catheter in a forearm vein, a implicating the dcetrode caps arid testing the 
electrical resistance of the electrodes the experiments run through like shown in figure ! : 

- Incremental stress it\s( on the bicycle ergomeier (fie, 4, 5, 6) 

- Within ! min thereafter measurement M I n and h 

- ingestion of (he drink 

Then time started for the following measurements after end of drinking (start of exercise): 

- 30(60) min: M 2// 

- -15 [75} min: M 3 a 

- 60 ( ( J(J) min: M 1 # and /> 

120 ( l50)miiv 5-1 5 a J> and c 
During this time probands regenerated from exercise stress passiveh lying in a segregated 
shaded room (fig. 5) which was connected with ihe apparatus by cables. So test persons were 
not influenced by the staff during the measurement procedures (fig, 5 and 
Measurements were done m the sequence: blood collection, IzEQ and IMeetros-ympathograhy 
(F.SG) reeording for 3 min, blood pressure measurement (RR). Heart rate* were recorded 
continuously Kith the Polar k pulse tester. Measurements a included the blood parameters 
| blood cells, hormone levels (epinephrine, norepinephrine, dopamine, setotomne. corlisole, 
prolamine) and blood glucose concentrations], EEC and RR. MeasureinciU // included 
sampling and isolation of blood mononuclear lymphocytes and measuring their basal and 
Isoproterenol stimulated cAMP-produetion. For measurement c urine bladder was emptied 
after ingestion of ihe drink\ then till urine was collected For X hours. 

El'Xr-ivmrtlittMy were carried out in the lying position with eyes closed for 3 min. 
Topographical spectrum analysis and statistic mans were earned out with ihe 
("VnVli'M k system (MedLSvsu Linden, Germany} as sliuwn in figure?.. For ^andardized 
positioning of the I? hn-electrodcs according to the international 1 0-7,0 system a ekeimde 
cap ( [electrode Cup Com. baton, Ohio, USA) was used, which was applicated with a special 
electrode gel (Spektra 3n0 Llccirode Gel, Parker, New Vcvsey. USA) and tested for correct 
recording and conductance resistance before the evercise test and was worn up to the end ot 
all measurements. 

for the sM/ crnuhtciunci nien.\urej)ten(s we used L ho ElecliwSyir.paLhoyraph liSG X fVom 
1KI-S ifi D-33I1S4 Ahetibeken. Germany with electrodes as used for RCG measurements 
placed at the tips of ihe lingers 2 and 3 of the left hand (fig. 5 |. 

Ukxnl was collected into vacuum lubes after removal of die first beparm-eoniainsnu 0,5 ml 
from the venous catheter. The 1 0ml lubes for separation ol" mononuclear lymphoc>ies l\1NU 
contained (l.5ml sodium-heparim the 4nd lubes for cell counting K-SOJTA. those lor 
measurement of catecholamines (5ml) hG i A and glutathion as antioxidant. Catecholamine 
tubes were immediately pulled in ice cold water and eeiurifuyed at 4 C for 5 nun. semmc 
lubes centnhiged after 2u mm. immediately alter eentrifugauon .samples vcere stored at -K<K 
until determination. All samples of one test person were measured within one assay. Blood 
and urine parameters were determined' with the following methods: 
Seroioninc. luwtuwnillir acid t-liyilroxy-ifnhl-acefic acid (5- /.///• S): SHOT 
(aUrindanunes {epinephrine, norepinephrine dopamine): Compclim e Radioimmunoassay 
Corlisole: Competitive ebemohiminiszem Immunoassay 
pndaciinu: Sandwich chemoluininLszenl Immunoassay 
Creatinine: Photometric-kinetic method from Jaffe 

MSI, scpirnuiwi. stimnhuinn and cAMP determination: Mononuclear lymphocytes (MN L] 
were prepared by density-gradient centrt (ligation (hymphoprep, Nyeomed Pharma Oslo, 
Norway, SUUg, 20 min) and suspended in theophylline butler at a fixed number of 2x1 0" 
cells 'mi Aliquois were incubated for 2 min with 50 mikrol either buffer or huffer containing 
isoproterenol in final concentrations of 10 and 100 mikroMol Alter cell destruction by the 



lysine solution, boiling and cctitn fuu^lion. [he cAMP concent ration in the snpcrmiUinl was 
measured by direct.!.* (A (DRG4n.slrumeuts Gcmumv). 

Statistics; Any data were tested for normal Gauss distribution !\v KS-(esi. In the ease of 
ihmiKil disLrihmiou MA NOV A carried out for lb,: [a dors jime oi" measiiretuenr or 
.,drink" or .julerueuon". ll siunillcanl with |> "o,(o a T-tesi was used tor further evaluation, ff 
ve loiind no normal distribution v.c used PriednKmiPs lest and post hoc VV'ilcoxon's lest. 

Results and I'» te rpretsuioii 

The behaviour of the parameters heinogiobine. erydiroeyles and hematocrit 
{ tables 4,6,7) show, that by the heavy bicycle exercise a heimieoncentnttion took 
place and in die recovery phase when lying in the supine position a fluid 
redistribution from the interstitial space oecured. Therefore all other blood 
parameters had to be corrected for the plasma volume shift according to the 
formula of Dill and Coshl! which involves the differences in hemoglobine and 
hematocrit values. In foe present study we used mcasuremeni M5 in the 
recovered slate as reference- 1 00% and corrected die values of the 
measurements Ml - M4. In the tables, except the above mentioned, all blood 
measurements are given as corrected values. Any results were documented in 
means and standard deviations since most of the parameters were in a normal 
Gauss disiribution. Table 21 shows (he parameters being not normally 
distributed. 

Circulatory and blood parameters 

The mean \alues of work load (33b WatL table 1) and heart frequency (I8.b. 
table 3} underline the hea\y e.\ercise. The severity of die resulting stress 
reaction can be shown by die increased values of leukocytes (table 5k blood 
glucose (table P), catecholamines (tables 13.14.15), and scroionine (table 16) 
directly after exercise (Ml ), and by the elevased concentrations of prolactine and 
cortisoie (tallies 1 I and 12) at the measurements 44 and 5 ( / mm a Her exercise 
stress (M2 and M3). These physiological reactions are in the range somewhat 
below values that arc reached from athletes in competitions, 
Within 2 hours of recovery alt blood parameters returned to normal values i.e. to 
ihe eircadianie rhythm. Turves of mean values are shown for prolactine in fig. 
12, for epinephrine and norepinephrine in fig. 13, and lor dopamine and 
serotomnc in fig. 14. MAN OVA (table 22} or Fried mann's test (table 23) 
revealed significant changes along wins recovery time for any blood parameter, 
Between the drinks significant differences were only found for hematocele and 
prolactine frig. 12). So L-theaninc does not influence the behaviour of hormones 
being important for adaptation or regeneration i.e. stabilisation of energy 
metabolism. 

By post hoe tests for prolactine we could not find a distinct time being 
responsible for the sign, differences between the drinks, Bui the curve of drink 3 
(200mg of l.-iheanine) is lower at any time, So a shift effect of L-theaninc on 
the curve can be assumed in that the reset to nonual values during recovery is 
accelerated. Correlations with Cortisol (tables 27,28,29) let suppose a general 



pituitary reaction which must be discussed in connection with the fact thai 
correlations of prolactine with power in several EEG frequency bands occur 
only after theanine containing drinks, Other correlations between EEC- 
parameters and hormones are altered by the drinks too (see below, tables 
27,28,29), The most important link between centra! nervous regulation and the 
peripheral operators of regulation (hormones) is the hypothalamie-pituitary 
system where neurotransmitters regulate peripheral reactions (ike thai of 
prolactine via dopamine (inhibiting) and serotonine (activating) at the 
Hypothalamic level. From animal studies it is known that theanine can influence 
both of these transmitter systems. In the present study this can be assumed 
indirectly only, But the physiological regulating roles seem not to be disturbed 
or inhibited. 

Heart frequency and blood pressure values (table 3) returned very fast to normal 
resting values without differences between the test trials, 

EEG measurements 

In table 19 and figures S } 9 and 10 EEG power values of 17 electrodes are 
averaged. The mean values in all frequency bands show a high electric activity 
of the brain cortex directly after severe exercise. This is in accordance with 
previous findings, Theta power statistically (with high variations) remains at an 
elevated level up to M 4 and than declines sign.. In all other frequeny bands 
even at M2 power values are reduced and then remain nearly at the same level 
or show a slight increase from MA (74 min after end of exercise) to Ma (104 min 
after exercise). By statistical analyses no effect of the drinks could be shown in 
any frequency, only effects of time after exercise. 

Figure 7 shows the glow mode qualitative analyses of 3 frequency bands with 
placebo as the example for the firstly demonstrated recovery course after 
siren ious exercise. In this mode low frequencies (delta) are given in red colour, 
high frequencies in green (alpha) and blue (beta) and the power is represented 
with dark (low power) to bright (high power) in the respective colour. This 
figure shows in the most single electrode positions (left) and the map (right.) a 
clear dominance of high frequency bands (yellow and green) and a high activity 
(brightness) directly after exercise (M 1 ) especially in the central regions. During 
the recovery phase there is a shift to lower frequencies (red) especially in the 
frontal areas at M3 and a decrease in power (dark) in central areas at Mi, 
temporal areas at M3 and M4, Later than 90 mm after exercise (compare M4 
with M.5) there is a kind of rebound to higher activity levels md frequency 
bands (shift to green and yellow). The reason might be that more than two hours 
after exercise the probands get hungry. No qualitative or semiquanotatve 
differences between the drinks could be seen with this roethodes. 
With the metbode of statistic maps like shown m figure 1 1 a particular influence 
of L-theanine o& the electrical brain activity in single electrode positions is- 
demonstrable. When compared placebo with 200 rng of L-theamme (drink I vs 
3), the power at M2 as percentage of the power at M 1 showed trends (small 



squares) and sign, (big squares) differences in selected electrode positions in the 
bands; of alpha 2, beia 1 and 2, As figure S 3 demonstrates, the reduction of 
activity is accelerated with L-theanine in the early recovery phase with p<0. 1 in 
alpha2 in the frontaL occipital ana right temporal region, and with p<0.05 in 
beta I and 2 in single parietal and occipital positions. The same trend can be seen 
for delta at Mi left centra! whereas delta showed at M4 a somewhat higher 
actwity in a single left central and occipital electrode (C3), 

Eie-ctrosympathography (table 20) 

Low values of skin resistance fkOhm] directly after exercise (nb) arc thought to 
he the result of high sympathetic activity. Changes in the time course are highly 
sign, but don't reach the initial preexercise (vb) levels within 2 hours. 
Differences between the drinks could not be found, 

Cyclic A MP 

Fig. 13 and table 30 demonstrate the well known up-regulation of the receptor 
sensitivity (stimulation with Isoproterenol) and increased basal cell activity (not 
stimulated) directly after severe exercise with high sympathetic activation. Up to 
M4 a down-regulation took place and in the last hour of the experiment a slight 
increase could be shown. The behaviour in basal and stimulated values was 
strongly parallel and statistics showed no differences between stimulation with 
10 or 100 mikroMol oHsoproterenol. So correlations were calculated only with 
die value;; from 10 mikroMol stimulation (see below), Statistical analysis (tables 

31-33) revealed sign, differences heween measurement times (except M4 M5 

lOmikroMol stimulated) but not between drinks. So theanine seemed not to 
influence receptor-adaptation or -regulation. 

Urine samples and renal function 

The excretion of the catecholamine and serotonine metabolites homovaniHic 
acid and 5-hydroxy-indo!-aceLic acid was not different between trials when 
expressed as total mass nor when related to urine creatinine (tables 17 and 18). 
Urine volume produced within [he col iecting period and creatinine excretion 
was nearly the same in all trials. A '! [hough serum creatinine con cent rations 
showed small n.s. differences between the drinks the creatinine clearance was 
not different. 

Correlations 

Tables 27,28 and 29 show correlations between peripheral hormones and 
electrical brain activity in different frequency bands and between hormones 
among each other. But correlations were not the same after all drinks, Those of 
dopamine with power in lower frequencies in the placebo trial disappeared in 
trials with L-theanine containing drinks, and instead of this new negative 
correlations of prolactins with alpha 1 and beta I power appeared.. Furthermore 
correlations of theta power with dopamine and norepinephrine disappeared. The 



same was true for small correlations of seroionine and cortisoli; with delta arrcl 
beta! ix, alpha I and betaL Only the correlations of beta! power with all 3 
catecholamines remained stable throughout the trials, 

(\>i relations with cAMP can be seen in table 34, As expected cAMP was 
correlated with norepinephrine throughout ai! trials, but with epinephrine only 
after drink 2, and with dopamine only after drink 3, The mean power of 17 
electrodes in delta frequency was com'elaied with cAMP in all trials, Thcta and 
alpha! power correlations with cAMP in the trial with placebo disappeared in 
the trials with low (drink 2) or high (drink?) L-theanine concentrations, 
'i he single electrode positions, and frequency bands showing differences 
between drink 1 and 3 were Pz beta I and 01 beta? (see fig. I If For those we 
calculated correlations too wee table 35). Thereby some other eorekukms could 

be found but no new aspects occured. The disappearance of correlations of MX 5 

parameters with scroionine after ingestion of L.-theumnc was verified as well as 
the close connection between plasmu-norepinephrine, partially -dopamin and - 
epinephrine, and bela-aetivity . 

DixpiiSXHin 

Tiie present study demonstrated how the recovery from severe exercise looks 
like in the electrical brain actinic and in the behaviour of some circulating 
hormones. Correlations between those parameters could be shown too. The 
application of drinks containing I -theantne in a low and high dose did not 
influence the regulating funeikm of hormones or the excretion oi (heir 
metabolites nor did it influence the brain activity in a serious manner. The renal 
function was not affected. The MAN* >YW tests established difierenccs m the 
hematocrit values. Although not significant in post hoc tests at distinct 
measuring limes this lei suppose that the fluid exchange between the extra- and 
inrravasal space is influenced. With respect so this phenomenon further research 
ss needed. 

In connection with reset mechanisms from stress oilier distinct effects are 
obviously demonstrable; 

1 } The statistic factor analysis showed influences on the serum prolamine ie\cts 
in total but not on die time course or the lime dependant reaction to preceding 
stress events. Since the prolamine secretion is regulated by dopamine and 
scroionine at the hypothalamic level and since effects ofL-theamne on this 
neurotransmitter system are known from animal experiments, it is unlike to 
suppose a comparable effect. Vol the global, central reactions during 
regeneration are uninfluenced by the different drinks as shown by averaged 
H!Ti measurements. So probably the overall regulating functions of the bram 
are unaffected- But a distinct effectiveness of the L-theanine containing 
drinks is demonstrable by the statistic maps (fig.i I ) in the electrode positions 
parietal central in the beta I frequency band and occipital J in beta 2 
frequency in the early recovery phase (Ml) where with L-theanine the 
activities are faster reduced. Since these cortex areas belong to the sensitive 



association and processing regions, and since power in high frcLpieney (hem) 
is related to excitation, one can interpi elate shis as an" accelerated deactivation 
in the sensory integration processes because of bei/er coping after stress. The 
somewhat higher activity m the delta frequency band in single electrodes in a 
later phase (M4, see fig. I !} point in die same direction. Since aetiwties in 
the slow waves are related to menial conditions like sleep, ui/iness and 
relaxation, and activities in the fast waves io awake or even excitation, it is 
unlike to interpretc these observations as a supporting elVcei on relaxation 
and mental recovery after stress without influencing the normal regeneration 
reactions. 

2) The brain dopamine and seroionme systems are responsible for (he up- and 
down-regulation of mental activity, for vigilance and motivation. The 
peripheral hormone prolaelme is regit kited by those systems. Prolaetme reacts 
like a stress hormone with a delay into ihe regeneration phase. The very 
distinct effect of the L-theanine containing drinks on ihc prolaetine levels and 
the changes of correlations between electrical brain activity and peripheral 
stress hormone systems lei speculate, that coupling systems between the 
central nervous system and tile peripheral endocrine regulation are influenced 
wiihoni changing the peripheral hormone levels and thereby without 
disturbing the regulating el'teetivity of stress hormones, horn literature it is 
known, that L-theamne in high closes inhibits cAMP-medialed posl-reccptor 
reactions. In the current study statistical analysis showed no differences 
between the trials in ihc basal and stimulated cAMP production in vivo of 
lymphocytes isolated direct!) alter stress or in [he regeneration phase. So we 
could nol find an influence of L-thcanine on the reset of uprcguiaied 
postreceplor sensitivity and activity . 

3) As a result [lie altered correlations between electrical cortex activity and 
hormonal parameters ne. the coupling between brain and peripheral stress 
systems are not influenced at the level of beta-adrenergic receptors. But with 
our study design we only can estimate the phase of down regulation hum 
elevated receptor sensitivity. Possibly the upregulation i.e. the behaviour of 
stimulated cAMP production may be inlluenced when Loheanine was 
applicaied be tore stress. Another problem with interpretation of cellular 
reactions after exercise is the change in cell populations and subsets with 
different receptor densities. Perhaps studies in culiered cells while incubation 
with L-theanine will lead to other results. 

The interindividual alpha wave activity has a very high variability. People can 
divided into high and low alpha types, With respect to die alpha types we made 
subgroupes with high and low alpha activity and repeated the statisteal analyses, 
but found no differences between neither groups. 

(loncluslfflis 

The single regular hormonal functions and the normal general cortical activities 
are im influenced by drinks containing 50 or 200 me L-theanine. So normal 



functions are not restricted. But differences between placebo and varum trials 
were (bund in the behaviour of serum procaine, which is dopamine and 
scroionine regulated and reacts like a stress hormone. This as well as the altered 
correlations between bEG-pnramelers arid peripheral hormone coneenlrations 
show, that L-theanine influences the coupling between central and peripheral 
regulation. This seems not to he mediated by influencing the heta-reeeptor or 
post receptor regulation. 

The enhanced reset of beta activity in sensory regions in the early recovery 
phase after physical stress is in accordance with conclusions in the literature 
about the relaxing effect, in the present study severe physical exercise was used 
for summation. In several published studies In animal models, caffeine served as 
stimulant. Although these models are very different each demonstrated a 
clown regulating effect nn the current stimulus. Another recent study found die 
generation of alpha waxes after ingestion of l.-theanine. This is known to be 
correlated with a relaxed awaken state. Altogether there is evidence enough for 
die statement that L-thenninc induces relaxing mechanisms independani of 
dosage by support of physiological reactions and not by a pharmacological 
effect. 
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Anthropometric and ergometer data 
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Table 3: 

Heart frequency [s/min] and blood pressure s(ysiolic) and 
d(diastolic) [mmHg] 
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Table 4: 

Hemoglobin© [g/1 00ml] 
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Table 5; 

Leucocytes [10 3 /pJ] 
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Table 6: 

Erythrocytes [10 7 /|jJ] 
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Table 7: 

Hematoenfe [L/LJ 
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Table 8: 

Thrombocytes pO e /uf] {corrected for plasma volume shifts with 
m5 = 100%) 
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Table 9: 

Blood Glucose [mmol/i] (corrected for plasma volume shifts with 
m5=100%) 
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T A e 10; 

Serum Creatinine frng/IOOmi] (corrected for plasma volume shifts 
with m5 = 100%) 
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Table 11: 

Serum Prolactine [miU/l] (corrected for plasma volume shifts with 
m5 = 100%) 
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Table 12: 

Serum Cortisole [jjg/dl] {corrected for plasma volume shifts with 
m5 = 100%) 
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Table 13: 

Plasma Dopamine [nmol/l] (corrected for plasma volume shifts 
with m5 = 100%) 
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Taiaie 14; 

Plasma Epinephrine [nmol/i] {corrected for plasma volume shifts 
with m5 «= 100%) 
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Table 15: 

Plasma Norepinephrine (nmol/lj (corrected for plasma volume 
shifts with m5- 100%) 
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Table 16: 

Serum Serotonine [pg/ij (corrected for plasma volume shifts 
with m5* 100%) 
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Table 17: 

Urine values [mg/lj 
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Table 18: 

Urine values as absolute values [mg] and calculated for urine-creatin 
[mg/mg creatinine] 
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Table19; 

EEG data, (average of 17 electrode positions) 
d- delta power[p¥ 2 ] t t= theia powerfpV*} 
31= alphal power[|.iV 2 ], a2= alpha2 power[pV 3 ] 
b1- beta! power[pV 2 3, b2~ beta2 power[pV 2 } 





ririftte- J 




1 


2 


3' 






fl 


Mw 


Sd 


a j 


Mw 


Sd 


n 


Mw 


Sd 


d_/nw_m T 


14 ; 


27,S1 


29.91 j 


i 4 


21,19 


14,18 


14 


18,95 


11,66 j; 


d_mw_m2 


14 


12,11 


8 r S2 


i * s 


15,95 


8,54 


14 ' 


11,25 


6,66 . 




u 


12.29 


9,28 


14 


15,94 


11,63 


14 


11,77 


7,39 


d M mwjn4 


14 




8,12 


14 


11,80 


7,55 


14 


13,41 




d mw_m5 


14 


9,06 


3,89 


14 


9,66 


5,23 


14 




4,32 


Lmw^m 1 


14 


3,65 


3,20 


14 


3,99 


4 ,02 


\4 


3,2 1 


2,40 




14 


2,57 


1,57 


14 


4,00 


3 L 27 


14 


2 ¥ 84 


2, f l i 


Lrrnv_m3 


14 


3,24 


2,29 


-! ■? 

' H 


3,63 


2,94 


1 4 


3,11 


2,02. 


tjnw_m4 


14 


2,59 


1,52 


14 


3,3.7 


2,9ft 


\ 4 


3 T r + 1 


2,19 


fc_rnv/_m5 


14 


2,72 


1.99 


14 


2,94 


3,49 


1 4 


2,58 


£ ,uu 


at rnwjnl 


14 


8,91 


12,20 


14 


0,94 


14,09 


14 


8,70 


11,1 8 


a1_mw_m2 ; 


14 


4,43 


3,17 


14 


8,75 


16,70 


14 


7,65 


11,79 


a1__mwjn3 


14 


7,36 


13,08 


14 


3,22 


12,82 


1 <i 


7,72 


11 , 1 2 




VI 


5,11 


4,86 


1 4 


8,92 


13,49 


14 


6,04 


9,21 


a 1_mw_ni5 


14 






u\ 

i ■* 


g Cjj 


14,44 


1 4 


2,46 




a 2 rnw_nr>1 


14 


15,89 


11,13 


14 


17,02 


13,64 


14 


17,38 


14,70 




U 




12,86 


14 


B f 4 7 


12,03 


14 


12,11 


14.QS 


s2jrriw_m3 






14,28 


i 4 


B.aa 


1 1.77 




10,5 1 


1 1 91 


a'2jmvjTt4 


14 


10,96 


13 r 52 


14 


10,51 


13,90 


14 


10,50 






14 


12,96 


14,61 


14 


12,71 


16,20 


1 4 


1? ^ 


15,12 


\ 14 


2./a 


1,43 


14 


2,72 


1*36 




s 


1,35 


! tvi mwjn2 


14 


1,87 




14 


1,07 










b1_mwjri3 


14 


2,03 


go 


14 


2,24 


1,38 


14 


1,90 


Jfo 


M jtt,v rn4 


14 


1,81 




14 


1 ,8 1 


a a 


14 


i ,86 




b1_mw_m5 


1 4 


1,81 


M 


14- 


1,91 


,m 


14 


1,64 


,86 




14 


. 2,14 


93 


14 


2,16 


1,07 


14 


2,16 


\ 1,14 
,86 




14 


1,57 


,74 


14 


1,4 1 


,71 


14 


1,55 


i : b2jnw_ m3 
b2_fnw_m4 


14 
14 


- 1 ,39 
1,44 


,73 
,76 


14 

14 


1,43 
1.43 


,71 

, / 0 


14 

i j 

\ H 


1 A 1 
1,33 


,85 
,93 


, b2 mw iTiS 


I H 


1,53 


,75 


1 4 


1.53 


,87 


14 


I 1.54 





Table 20: 

Efektrosympathograhy [Ohm] vb-before exercise 
nbs=vb~before exorcise, 15, mm. after exercise 





i drink _ . .... 


I 1 


. 2 


3 _ 


n 


fvfvv 


8d. 


! n 




3d 


n 


Mw 


Sd 


esgvb 


14 


453 .8 


86. 4 


14 




70.6 


14 


450.7 


81,0 . 


esgnb 


14 


309..2 


15.3 


14 


390 2 


23.0 


14 


: 388.7 


11.3 ! 


esg_15 


14 


376.4 


14.2 


14 


374.9 


19.0 


14 


375.3 


9.0 ; 


esg_30 


14 




39.2 


14 


413.2 


35 ! 


14 


379,5 


73.2 




14 


407.7 


44.9 


14 


4 1 1,4 


34,0 


14 


403. 8 


30.1 


esgjSO | 


U 


417.2 




14 


416.1 j 


3577 


u 




37.6 1 


esg„75 


14 


418 1 


53.6 


14 


414,1 


ZS.7 


14 


418.0 


43.9 


esg 135 


14 


414.0 


52 7 


74 


4 ta.e 


44 .a 


14. 


413,6 


45,1 



Statistic L-Theanin ; 
Tmle 21: 

KB TEST: 



All riorum! Gaussian variable, excqjt fort 



parameter 




blood pressure; systolic ml 


p-0,023* 


blood press urc Systolic ml 


p-0,031* 


blood pressure systolic m3 


Pr 0.047* 


blood pres.su re duistofic ml 


P-0,033* 


hloofl presstire diastolic ml. 




blood pressure diastolic m3 


P =0,0 10* 


Mo o d n res sure d i a s to lie m4 


p j O s .GU-V ■ 


blood pressure diastolic ni5 


. A A^ sf as- 

p*0,Py2 


ItenaJocrke ru3 


,. _A -A 1 * 

p '-'0,04 • ■ 


eep Uielo m2 


.. , X A A"V^&- 

p-u^U^;/ 


ee^ ihttta ni5 


■ '-.A A ; "V 1 


eeual:p'h;H nil 


.. -A flAif* 


col alpluu ni2 


P 


eei: alpha i m3 


. ■ fi AAA * * 

p -0,1)01} 


ee*j : itlplmt m4 


p U,UU J 


eei: alplui 1 m5 








eon al]>li;;i2 oil 


]v -0,009**' 


; ccti A?pb;^2 m3_ 

ccl; ajpha2 ni-1 


p- o.ooj** 

P-0.OO4** 


;siph. i2 mfi 


11-0.006** 


serum prolactins ml 


P 0.042 " 


scaim pi obeli vie m2 


II J>«Q.0O6:* * 


sc:uni pioLictine m3 


p <l,0.'5* 


• pioiacune [p4 


p-0,006** 


pljsm.i epinephrine ml 


u.:^" 1 '* - 


pL^m epinephrine m2 


p=0,024 * 


plasma epinephrine ni5 


p '0.022' 


5-lUI : ;S absolute 


P--0,002 M 


h"r:ic.>v;iuiiltneacid absolute 


r". r '0- 


( i-Mfi'.-.^ concentration 


P-O.0J4* 



Table 22: 



5S-AN0VA; 



parameter 


(MI-M2-M3-M4-M5) 


' (drink 1-2-3} 


heart frequency 


p=0 4 000** 




leucocytes 


p-o : ooo*- : 


p=0 t «6 .. 


^erythrocytes 


p -0,000** 




hcnwgjobine 


p -0,000* # 


p=0 t S8S 


thrombocytes 


r P -o,ooo** 




blood glucose 


p=0,000** 




seaiiu c realm in 


p=0,00G** 


p-0,960 


senim cortisok 


p-0,000** 


p^0,4M | 


pinsm.'.' dopamine 


p-0,000** 


„ ,J^,6# 


plasma no replune p] irine 


p*-Q,Q00** 


P-0 f 644 


serum serotonine 


p«O,000»+ 




Ubl. . - j 


p-0,-000** 


- . ^ 


cq; delta 


p-0.000** 


p*0,74S , 




p =0,000** 


„ EMM 


fit beta 2 


p~i>,000** 


. ...r^m. -j 



Tnblc 23: 



■\NOVA for t Fie urine paratucttivv. 



parameter 


(drink U2-3) 


creatine absolute 


p=0,933 


5-j I concentration 




hoinovamilineacid concentration 


p -0,444 


hamovaiiillineacid'crcatine 




S hics/creatmc 


p=*0.62i 



Table 24: 

Fill EDMAIW TEST: 



{ parameter 


(Mt-M2-M3-M4-M5) 


bk^djxessure systolic 


p=0,000** 


blood pressure diastolic 


p =0,000** 


hematocrit 


p =0,000 


ceu thcta 


p -0;030* 


ecu alpha 1 


p -0,000** 


cc\± n Ipha 2 


p -0.000** 


aim jjrolac tine 


p -0,000*" 


plasma epinephrine 


p -0,000** 




parameter 


(drink i--a-3> 


blood pressure systolic 


p 0,7 J 3 


blood pressure diastolic 


p- 0,079 


taiuUocrite 


p -0,002** 


mg the la 


P-0,a24 


■cejr.a]plwl 


p«0,4G7 


ccj^ alpivaZ 


_ 


s 'rum pro helme; 


p-o,oor* 


plasma epinephrine 


P--0.173 


5 JllUS absolute 


p±M^ - 


hi ui ui v an 1 1 i i n ea c 3 d ahsol u le 


p*0,395 


creatine concentration 


p- 0,335 




parameter 


(drink 1-2-3) 


hematocrit ml 


p-0,284 


liemaiocrite ml 


p -0,122 


he ma locate ni3 


^ , E<^P ^ . . - 


hematocrite m-1 


p- 0.076 


hematocrits m5 


p<=0,254 . 


serum pro lac line ml 


p- 0.921 


scrum prolactine ml 


p-0,135 


.scrum prolactine m3 


p=G,IG3 


, .sen* m pi o lac tme m4 




[serum prolactine m5 





'fit I>I c 25a; 

T- TEST: 



[J L|l til JlL IL i 






I-v # n rf Pr^*n 1 1 f* 1 nr V 


I'M J -HI 2 






nil ~m3 


r,"~0 ft ft ft 




ml rr*A 


r -ft flfW"^ 


— ■ 


IU 1 - ill 5 




leucocytes 


m ! ^ni2 


n-'A ft fin** 




m I -m3 


: v ~H ft ft ft** 


— — ' 




n -ft ftftft** 






|J v.* UUU 




i i 1 - n 1 ^ 
u. 1 ill. 






it.! 1- it 1 3 


p«0,000 + * 




ml -ivA 


p € : G00 iV * 




ni 1 -no 




hcmoclobinC 


ml 


i y: 0 000** 




ml -ni3 






in \ -ivA 


P=0,000*" 




{[] l -no 




(h rn rubor v I cs 


in 1 -inZ 






m 1 mo 


!;y : 0 000 * r 


■ 


in I -m4 


^ fa "u-^-i — — ^ 


- — - — ■ ' " 


ni 1 -m5 






mJ-mZ 






ni I - in 3 


i ; '0 000- * 
„,„,, j ......ii^ll- ..— — — 




ml - llV't 




— — 1 


m\-m> 


.„.„.„, i . - ..■ j 


&cm\x\ criiiitiiuio 


nil - m2 






ns 1 -ni3 


P 0.00(^^ 




in 1 -in4 


p. -0,000*'* 

l!hr „„„,.., A .... ■ 






p-aooo^ 

™ • 


.sci'uni coruso'lc 


m 1 "t'TL- 


..,,.-■-.« kajaj_,^_-.— . 













P'0,002** 




ml -no 




P"l > n ui dop lI j ni n c 


ml -in 2 

- .o : 






m 1 -in 3 






ml-nrt! 




- — - - 


\\\} 






ni I -rn'2 






n i ! --mi 






rsi 1 -ni4 




*■ " ' -- 


m 1 *m5 


j>»0,000** 


serum serotoninc 


ml-m2 


p*0,000** 




m 1 ~m3 






nii-m4 






ml-m5 


P-0,000*^ 




ml-13min 


d-0,000** 




ml -30m in 


p-0,370 




mM5min 


j 13=0,00!** 




nil -60m in 






in I -75 ruin 


p=0,001** 




ml-t35mirt 





Tabic 25b: 



parameter 


measurement 




eee dells 


nit -ni2 


p^O.OOI"* j 




m I *m3 


p=^O04«* 




ml -rn 4 






ml-mS 




[ccpbeta-I 


ml-m2 


p=O,000*+ . 




ml -m3 


pH>,O0G** 


.„ 




mi-ni4 


p=0,GQG** 






ml-m5 


p=O,O0O** 






m 1 -ml 


p^O.OOG** 1 




m[-ni3 






mUmA 


p*0,000** ' 


— — - — ■■ — . — — ^ 


m 1-nO 





Tabic 26; 

\YlbCOXONTKST: 



parameter 


incnsurenicnf 




blood press UK' systolic 


ml-m2 


p-0,000** 


blood pressure systolic 


mi-m3 


p=0,000** .. 


blood pressure systolic 


m]-m4 


p-0,000** i 


blood pressure systolic 


ml «mS 




blood pressure diastolic 


ml m2 


p=-Q,O0l** 1 


b 1 oo d p res s u re d i .as to 1 k 




P=0,001** ! 


blood pressure diastolic 


ml m4 


p*6,0GJ** I 


blood pressure diastolic 


inl-ni5 


p-0,000* - 1 


hematocrit 


ml-m.2 


p^o.ooo** ; 


hematocrit? 


in! ^ni3 


P 0,000** 


hematocrits: 


ml-nr-i 


p-0 t 0O0** i 


lu'rtistocritc 


nil-m 5 


p*0,O00** 


the in 


m ! »nV2 


p*0,297 


iheta 


ml-m3 


p 0,S03 


ee^dieia 


ni e -ni4- 


P-0.32S 


ceii tltcta 


ml-m5 


p = 0,000** .j 


ecu alpha 1 


ml-m2 


p -0,008** 


cee. alpha! 


ml-ni3 


p-0 v U06** 


eett alpha 1 


inl-rlH 


p-0,003** J 


eel 1 . a 1 pi nil 




.P--0.740 j 




ml m2 h 


p . o oo(r* ! 


qc-i alpha 2 




p -0,000"* 


ecu £ilpha2 


m 1 - m4 


p -0,000.** 


eeg. J ( i|ph&2 


mi --no 


jr 0,000' + 


setu iv l p robe! i. nc 


rn i ~m2 




scrum probe line 


jiU-rr]3 


p-0.002;* | 


serum probcUne 






serum prolactins 


mt-m5 


p-o,ooir ■* 


plasma epinephrine 


ml-m2 


p-O^fX)** 


plasma epinephrine 


rn! -m3 


p-0,000**; 


p]."isma":cpiiicphrinc 


nil -in 4 




plasma -epiriophrinc 


ml-mfi 


p • -0,000* * 




parameter 


drink 




hentKUomlc 


dl-d2 


p=0,062 


hematocrile 


d\<n 


^ P -0,0 10* _. 


hematocrit 


d2-d3 


p-0.326 


:>:unu probe line 


dl-d2 


p=0,9H 


serum prolactin 


di-cD 


| P -0 t 027* j 


•££urn probe tine 


d2-d3 


p-0,001** _ 
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Table 30: 
CAMP 





drink ! 




1 










n 


Mw 


Set 


n 


Mw 


3d 


n 


Mw | Sd ] 


""Camp not stimulated Ml 


14 


25,94 


f 77 


14 


2.4,43 


10 J 5 








Camp not stimulated M4 


14 


10,40 


2>38 


1.4 


1 1 ::j 3 


37& 


14 


5 4 CO 


579 


Camp not stimulated M5 


14 


13,18 




14 


14,11 


5,61 


14 


13,36 


8,06 


Camp stimulated with 


1 4 


1 Li 4 , 4 o 


0 I ,04 


14 


1 12,12 




14 


113,57 


74,62 


I0|jmol/j Ml 




















Gamp stimulated with 


14 


31,63 




14 


:iS f 2G 




14 


35,62 


14,78 


I0umo!/l MA 


















Camp stimulated with 


14 


46,15 


39.04 


14 


3471 


12,24 


14 


39 42 


22,66 


tOumol/i MS 
















78,29 


Camp stimulated with 


14 


89/12 


32.42 


1,4 


99.74 


37 7S 


14 


116,95 


1Q0umol/l M1 
















20,06 


Camp stimulated wllh 


14 


29,71 


13,31 


14 




11,36 


14 


33,62 


IOOumol/1 M4 


















Camp stimulated with 
100umoi/i M5 


14 


41,62 


21,84 


14 


43,49 


26,40 


14 


46,05 


33,00 
L — 



Statistic L-Theanin CAMP : 



Table 31 : 

KS TEST: 

AH normal Gaussian variable, cvcqn for: 



parameter 






Camp stimulated with 
]Q[imaVl M5 






Camp stimulated with 
lOOftmoI/J M5 


p*0,049* 




Table 32a: 






MAN OVA: 






parameter 


(MI-M4-M3) 


(drink 1-2*5) 


Camp not stimulated 


l>=0 f 00Q** 





Table 32b r 

FREE DM ANN TEST: 



parameter 




C'mup siimutst-ed with 
J'J.timol-'i 




f'anip stimulated wish 
IOftiimol/1 


p=0,000*+ 




p^m meter 


(drink 1-2-5) 


Camp stimulated with 
JihmioU 




Cairip stimulated with 
RiOpmoI'l 


p=0 f «6 



Table 33a: 



T-TEST 



Para meter 


measurement 






V. 01. lip i E if HU Mlc LI 


lit t lt'i'1 






Camp not stimulated 


ml-mS 






Camp not stimulated 


m4*m5 


p*O t 0093 




Cnmp stimulated with 
lUumolri 


m l-m4 


p-O.CKXP* 




Camp stimulated with 
[OOnmoVl 


m] -m-4 


p=0 ( 000** 




Table 33b: 








WILCOXON TEST: 








parameter 


measurement 




Cnmp stimulated villi 
lOumoi/t 


ml-in.5 




Crimp stimulated, with 
IClmuoll 


m4-ni.5 


p -0,2 02 


Camp Stimulated with 
1 00 union 


ml -m5 




Camp stimulated with 
tOOumol/l 


m4~m5 





■'.fable; 34 



Corrabtlons Brink 1 Correlation Drink 2 Corrtitatmn Drink 3 





! Camp no! 

Stimuiaitld 


Camp 
stimulated 


| Couip'noi 

| stimulated 


Cimp 
stimulated 


Camp not 


\ { Camp 


I Camp no i 
simulated 


Karretelioti nach Pearson 
N 




,7Uo 

,000 
42 




,785 #tt 
,000 

42 




,703" 

,aoo 

42 


Camp 
sd'mufaled 


Korf elation nach. Pearson 

M 


,000 
42 




t 76b 
,000 

42 




| ,703*' 
.iQQC 




delia 


Korrelalion nach Pearson 
oigntnAdiK 1 ! ^-s^h.iij j 
N 


,4 13*" 
,007 
42 


,00 i 

42 


,000 

4 1 


,044 
41 ^ 


Q A C\ K 

,024 

42 


.3 ^! " 
,030 
42 


thela 


Korrgtolion nach Pearson 
Sirjntfikanz (2-sb\\\q) 
M 


,361 * 
,019 

42 


,2S7 
42 










alpha 1 


Korrelalion nach Pearson 
bign-iimsnz. ^-seilig) 
N 


,011 


,041 

42 










alpha 2 


Korrelalion n&ch Pearson 
Signffjkcinz (2-seitig) 
hi 






,320" 
,04 1 

4t 








be to 1 


Korrelatian nacft Pearson 

Oil] ! II IL.cUl/. ^Z b L illy J 

w 






L 530 J ' 
,000 

•ii 


,026 
- 41 






bcla 2 


Korrolnlion nach Peahen 

v.JJ Lf I- 1 Win It, \ t * 3l 1 ii ij / 

\i 






,002 








■dopamine 


Korrelalion nnch Peyton 












,033 


epinephrine 


•'•;:.«iY (•:?'.::: ;n nsch Pearson 
N i 






iOOu 

42 


372*" 
,000 
42 






norepjnephrin 
e 


KorreteSion nach Pearson i 

Slgnifftanz (2-sei{rg) 

N 


/3 r ? •> * 1 

.DOG 
41 


,000 

41 


,000 

42. 


,713'* 
,000 

4 o 


' i A 0 1 J 
,004 

42 


.000 | 


: serotomns 


KcrrctaEion ixa.Ch Pearson 
Signifikanz (2-seitig) 
N 


,513" 
,001 

42 


,527** 
,000 


,380" 
,013 

42 


,007 

42 




i 

i 
! 


coriisole 


Korreiaiion nach Pearson 
SignifiKanz (2-seilig) 
N 












i 


prolaciKia 


Korrelalion nach Pearson 
Signifikanz (2-seitig) 
N 















Tabic: 35 



CofjfeMlofi drirtkl CofreteHort titinlO. CarrtiEatigii drink3 





| belal pz 


beta2 oi 


j beial pz 


beta.2 o i 


i betat p* 


beta'J o1 




Korrelation nach Pearson 
Signifikanz (2-sei!ig) 
N 




,513 
,000 
70 




,456 
,000 
69 




,679 

r DQQ 
70 




Korrelation nach Pearson 










,679 




Signifikanz (2-^eiiig) 
N 


,000 

70 




,000 

69 




,000 

70 




otactine 


Korrelation nach Pearson 
Signifikanz (2-seitig) 
N 


^302 . 
,011 

TO 




■. so 

,038 






- 
- 

- 




Korreiation nach Pearson 
Signifikanz (2-seitig) 
N 


-,361 
,002 
70 






- 
- 


- - - 






Korrelation nach Pearson 
Signifikanz [2-seitig) 
N 




,016 

70 : 


— — 


,329 
,006 
69 




,434 
,000 
70 


Inephrine 


Korrelation nach Pearson I 




,348 : 


,755 


,422 


,252 


t d04 




Signifikanz (2-s-eitig) 




,0Q3 


,034 


,000 


,036 


,011 




N 




70 


69 


69 


70 


70 




Korrelation nach Pearson 


,407 




,395 


,512 


,401 


t 527 




Signifikanz (2-settig) 


,000 


,000 


,001 


.000 


,001 


,000 




N 


TO 


70 


S3 


69 


70 


70 


Conine 


Korrelation nach Pearson 
Signifikanz (2-seilig) 
N 


,321 

,007 
70 


349 
,00 
70 











Corrolafen cfrittkl Correlation dmkt Correlation drink3 







beta? o1 


bctjl pz 


beta2 oi 


beta! pz 


beta2o1 


-if pz 


Korrelation nach Pearson 




,589 




,527 




704 




Signifikanz (2-seitig) 




F ooo 




,000 




,000 




M 




42 




41 








Korrelation nach Pearson 






,527 




,704 






Signifikanz (2-seitig) 


,000 




,000 




,000 






N 


42 




41 




42 




3 p not 


Korrelation nach Pearson ; 


,335 




,574 


,529 






existed 


Signifikanz (2-seitig) 


,030 




,0=00 


,0.00 








N 


42 




41 


41 






simulated 


Korrelation nach Pearson 








,384 






& %irtot/| 


Signifikanz (2-seitig) 








,013 








N 








41 






^mutated 


Korrelation nach Pearson 




t 3S6 


,365 


,41 3 








Signifikanz (2-seitig) 




,012 


■ MB' 


,007 








H 




42 


41 


-11 
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The electroencephalography mapping equipment CATKEM (computer aided topographical 
eleetroencephalomeliy) (on the table) and the skin electrical resistance measurement 
Sympalhicograph (before the Lable, om can see onlv a pail, of it) and the staff'. 



Sportmedizinisches Institut 
Universitat Paderborn 



Fig. 3 
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Physical stress is induced by increasing bycicle ergometer exercise up to near maximal 
exhaustion. Prior to exercise Ihe tcsi perscm vvas prepared for measurements by electrode cap mid 
intravenous catheter. 



Sportmedizinisches Institut 
Universitat Paderborn 



Fig. 4 
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Measurements were done directly alter physical stress and four limes in the regeneration phase 
when having ingested the test drinks (fruit juice without theanme, with low or with high dosis of 
iheaninc in a randomised order), each- in supine position with eyes closed, aftet having drawn 
btood from the indwelling forearm venous catheter. 



Fig, 5 
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The CAT EE M system and the staff were in the neighbouring roam, m test, persons are not 
influenced and relaxed during the measurements. Data and maps with electrical brain activity 
can be seen on-line on the monitor 
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Fig. 6 
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{Grand overage 3 frequency map in glow mode in the course 
of recovery from exercise (n= 1 4; Delta-, Alpha2-, Beta! - ; 
•0,5 to 2,6 /iV 2 /Hz f placebo) 
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Fig. 8 



Alpha 1 frequency 
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Fig. 12 



Norepinephrine 
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Fig. 13 



Dopamine 
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Fig. 15 
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Fig. 16 



li^eta-power/cAMP stlmtiL 10pmo1/i 
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Fig. 17 



Serotonine/cAMP stirnuL iOMmol/l 
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